Long-acting contraceptive agents: in vitro hydrolysis of esters of norethisterone and levonorgestrel.
The hydrolysis of 108 esters of norethisterone (17 alpha-ethynyl-17 beta-hydroxyestr-4-en-3-one) was studied in vitro using a rabbit liver preparation. Introduction of a double or triple bond into a straight-chain ester did not inhibit hydrolysis but a marked reduction in hydrolysis was produced on replacement of a methylene group by an oxygen atom. Hydrolysis was inhibited by substituents at C2 of the ester chain except in short chain esters. Cyclopropylcarboxylate and cyclobutylcarboxylate were readily hydrolysed and introduction of a furan ring into the side-chain did not affect hydrolysis. No hydrolysis occurred with a cholesteryl carbonate ester or with a pentamethyldisilyloxy ether. Forty-nine esters of levonorgestrel (13 beta-ethyl-17 alpha-ethynyl-17 beta-hydroxygon-4-en-3-one) were also studied. In general, the pattern of hydrolysis for these esters was similar to that of the norethisterone esters. However, with few exceptions the levonorgestrel esters were hydrolyzed more slowly. For those esters for which information regarding the biological activity was available, there was no correlation between the potency of the esters and their rate of hydrolysis in vitro.